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Summary  and  conc lus ions
C i s - d i r m m i n e - d i c h l o r o - p . l a L i n u m  ( c i s p l a t i n ;  C I J D P )  i s  a  l r e q u e n t l y  u s e d
a n t i t u m o u r  a g e n L  w i t h  a  l - r r o a d  s p e c L r u m  c c L j v i t y  a g a i n s t  a  v a r - i e t y  o i
d i f f e ren t  t umou rs .  l l oweve r ,  1 t s  dose  l i n i t i r - r g  s i de -e f f ec t  1s
n e p h r o L o - x i c i L y ,  i n i  t i a l  l y  e x p r e s s e d  b y  a  d e c r e a s e d  r e r r a l  b l o o d  f l o w ,  d n
i n c r e a s c d  e x c r e L i o n  o f  L u b u l a r  e n z y F l e s  I  i l < e  l i - a c e t v l -  A  - D  s l u c o s a m i n i d a s e
a n d  l r y p e r m a g n e s i u r i a ,  a n d  t h i s  i s  f o l  L o w e d  b y  a  d e c r e a s e  i n  g l o n r e r u J a r
f i l t r a t l o n  r a t e .
I n  c h a p t e r  I  t l r e  i n d i c a t i o n s  f o r  u s i n g  C D D P  i n  c l  i n i c a l  o n c , r ' o 3 y  a r e
m e n t i o n e d  b r i e f l y .  F u r t l r e r m o r e ,  t h e  s i d e - e f f e c t s  a r e  d e s c r i b e d ,  r v h i l e  L h e
d o s e - l  j n i t i n g  n e p h r o t o x i c i t y  j s  r e v i e w e d  e x L e n s i v e l y .  B a s e c j  o n  t h e
p a t h o g e n e s i s  o f  a c u t e  r e n a l  f a i l u r e ,  a  h y p o t h e s i s  i s  p u t  f o r w 3 r d  r e g a r d - i n g
L h e  e f f e c t  o f  C D D P  o n  k i d n e y  I u n c L i o n  L l i a L  ] e a d s  t o  i t s  n e p h r o l o x i c r . " .
I ' l e t h o d s  L o  r e d u c e  o r  p r e v e n L  t h j  s  n e p h r o L o x  i  c i L y  a r e  d e s c r i b e t l .  i  r r
a d d i t i o n  t h e  d e v e l o p e d  p l a t i n u m  a n a l o g s  a r e  r n e n L i o n e d ,  e s p e c i a l l y
l , I - d i a m i n o - m e t h y l c y c J o - h e x a n e  s u l p h a t o  p l a t i n u n  ( S p i r o p l a t i n ;  T I ' J O - 6 ) ,  a n
a n a l o g  w h i c h  h a s  r e c e n t l y  b e e n  u s e d  i n  p h a s e  T  a n d  p h a s e  T 1  s l u d i e s .  A t
t h e  c n d  n f  n h a n l c r  I  I h e  n r r r n n q e  n f  t h i <  t h a c i c  i c  a v n l q i n o r l
B e I o r e  s L a r t i n g  a n y  o L h e r  f o r m  o f  c h e m o t h e r a p y ,  r e n a l  f u n c t i o n  s t u d i e s
we re  unde r taken  be fo re ,  du r i ng  and  a f t e r  t he  l n i t i a l  CDDP i n fus i on  i n
p a t i e n t s  w i c h  d i s s e m i n a t e d  t e s t i c u l a r  c a n c e r ;  t h l s  i s  d e s c r i b e d  i n  c h a p t e r
2 .  R e n a l  f u n c t i o n  s t u d i e s ,  c o n s i s t i n g  o f  t h e  m e a s u r e m e n L  o f  t h e  g l o m e r u l a r
. j  I  ! - ^ +  :  ^ . .  - ^ '  ^  / n n P \  t h o  o r r a a r i  1 ' 6  r e n a l  p L a s m a  f l o w  ( E R P F )  a n d  L h ef  r  l  L r d L r u l i  r  d L s  \ u r
f i l - t r a t i on  f r ac t i on  (FF Gh'R/ t l iPF) ,  rvere  per fo rmed hour ly ,  In  a1 l
p a l j e n t s  a  f a l l  i n  I j R P F  w a s  n o t i c e d  w i l h o u t  a  c h a n g e  i n  C F R ,  T h i s  i r n p l i c s
tha t  t he  r i se  o f  FF  i s  due  t o  an  i nc rease  i n  i n t r a rena l  vascu la r
r e s i s L a n c e .  T h e r e f o r e ,  i L  i s  c o n c l u d e d  t h a L  a  h a e r n o d y n a m i c a l  c h a n g e  i n  L h e
t z i r l n a t  i n  r h i q  p 2 a l y  n h a q e -  a l t h o r r o h  a  d o c r e a s e  i n  t h e  e X t f a c t i o n
1 ? l
o t  
- - - I - h i D p u r a L e  
c o u l d  b e  e x c L u d e d .
f n  . nupau r  3  we  subm i t  a  hypo thes i s  wh i ch  can  exp la i n  t he  i n i t i a l
c h a n g e s  i n  r e n a l  f u n c t i o n  d u r i n g  C D D P  t r e a t m e n t  a s  d e s c r i b e d  i n  c h a p t e r  2 .
\ i e  p o s t u l r L e  t h a t  e n  i n c r e a s e  i n  a n g i o L e n s i n - I T  ( , \ I I )  g e n e r d l i o n  i s
r e q n o n c i l r l e  [ o r  t h e  e r r l v  f a l  I  i n  i r R P F .  C U D P - L r e a L e d  n a t i e n L s  w o r er " " _ - ' _ - "
t h e r e f o r c  t r e a L e d  r i t h  c a p L o p r i l ,  a n  a n g i o L e n s j n - T  c o n v e r L i n 3  e n z y m e
inh lb i t o r  i v i t h  t he  a im  t o  r educe  t he  i n i t i a l  I IRPF  dec rease .  Cap top r i l  r vas
s ta r t ed  2 l r  hou rs  be fo re  t he  f i r s t  CDDP i n fus i on  and  was  g i ven  i n  a  dose  o f
1 l t  n g  t . i , d .  o r a l l y .  T h e  r e s u l t s  o f  L h e  r e n a l  f u n c L i o n  s t u d i e s  b e f o r e ,
r l r r r i n .  a n d  a f t e r  t h e  t i r s t -  C I J D P  i n f u s i o n  i n  t h e  D a l  i e n l s  r e c e i v i n ^  C D D P
i n d  c a p L o p r i l  w e r e  c o m p a r e d  w i L h  L h o s e  i n  p a l i e n l s  r c c e i v i n g  C I I D P  o n l y .  I n
L l r e  c a p t o p r i J  3 r o u p  L h e r e  w a s  s i 3 n i I i c a n t l y  I e s s  I ] R P I '  r e d u c I  i o n  d u r i n g  a n d
a f t e r  t he  f i r s t  CDDP i n fus i on .
B a s e d  o n  t h e  r e s u l t s  d e s c r i b e d  i n  c h a p c e r  3  n e  s t u d i e d  t h e  l o n 3 - L e r m
e [ [ c c L s  o I  c a p L o p r i  1  o n  r e n a l  f u n c t - L o n  o i  p a L j e n I s  w i L h  d i s s e m i n a L e d
t t ' s L i c u l a r  c a n c e r  d u r i n g  L h e  r v h o l e  t r e a L m e n t  p e r j o d  w i t - h  C D D P .  T h e  r c s u l t s
o f  t hese  s tud ies  a re  desc r i bed  i n  chap te r  4 .  Two  g roups  o f  pa t l en t s  we re
s l u d i e d ,  a  g r o u p  L r e a t e d  w i t h  C D D P  a l o n e ,  a n d  a  g r o u p  a l s o  r e c e i v i n 3
c a p t o p r i l  ( 5 0  m g  t . l . d . )  f o r  7 3  d a y s .  E R P F ,  G F R  a n d  F F  w e r e  d e t e r r n i n e d  o n
d i f f e r e n t  o c c a s i o n s  d u r i n g  t h e  r e m i s s i o n - i n d u c L i o n  p h a s e :  i . e .  b e I o r e  t h e
f i r s t  CDDP i n fus l on  (day  one ) ,  on  day  10 ,  be fo re  ' " he  second  cou rse  w l t h
C D D P  ( d a y  2 1 ) ,  a n d  o n  t h e  1 0 t h  d a y  o f  t h e  f o u r t h  c o u r s e  ( d a y  7 3 ) .  I n  t h e
^^+ i ^ - t -  ' * ^ ^ ' ^ r  " " h  CDDP a lone  t he re  was  a  dec rease  i n  ERPF  as  we l l  asP d L t c r r L -  L r  q o L c u  w r L
i n  C F R  o n  d a y  1 0 ,  T h u s ,  a f L e r  L h e  i n i t i a l  d e c r e c s e  i n  E R P |  a  s e c o n d a r y
dec rease  i n  GFR was  f ound .  Fu r t he r  de te r i o ra t i ons  l n  GFR and  ERPF  we re
no t i ced  a t  t he  end  o f  t he  f i r s t  cou rse  (day  21 )  and  a t  t he  end  o f  t he
i o u r L h  c o u r s e  ( d a y  l 3 )  ,  p o i n t i n 3  L o  c u m u l  a L  i  v e  n e p h r o L o x i c i t y .  l n  L h e
g roup  rece i v i ng  cap top r i l ,  t he  dec rease  i n  ERPF  on  day  10  was  l ess
c o n p a r e d  t o  t h e  c o n L r o l  g r o u p .  L a t e r  o n ,  h o w e v e r ,  c a p L o p r - i J  f a i l e d  L o
p r e v e n t  o r  r e d u c e  t h e  C D D P - i n d u c e d  n e p h r o L o x  j  c  i  t  y  .
T n  e h a n l e r  5  w e  h a v e  d e s c r i b e d  r c n a l  f r r n c l  i o n  c l t a n ' e s  i n  C D D P - t r e a t e d
n z t  i A n f q  : l q n  r r q i n o  " ^ - ^ ^ ^ * i l  ^  - ^ l ^ : ' ' m  e n l  r v  h l o c k e r -  C a l c i r r m  n l a v s  ad P d " ' f f  J  u , v L N r r  P L O J -  a
r o l e  i n  t h e  e y n r e s s i o n  o f  A J T  a c L i o n  o n  f h e  o l o m e r r r l a r  m i c r o c i r c u l a L i o n .
I t  l u r l h e r  p J a y s  a n  i m p o r L a n l  r o l e  i n  c e - l 1  m e t a b o ] i s m .  V e r a p a m i  1  ,  a
^ . , 1 ^ j , , h  ^ - r  - ,  L l ^ ^ l  a r  h a c  h o a n  a h ^ L r n  t n  h e r r a  f h a  n ^ t  a n t  i ^ l  f n r  a r f i n oL A r U l U l i l  s r l L r y  u r v L ^ L r  t
d i r e c t l y  a t  t h e  t u b u l a r  c e 1 1  1 e v e l  t o  p r o L e c L  a g a - i n s L  i s c h a e m j c  c e l  I
{ n ; , , r , ,  \ ' ^ - - ^ ^ - i l  , , - -  ^ i , , ^ n  f ^  a n n D  + - ^ . t a d  n a t . i a n t q  i n  a  d n c o  n f  R f )  m o
" ' J u r ] ,  
r c r a P d r r f , r  w d r  t s r v s r r  L u  v v  " 1 6
t . i . d .  o r a I l y  t h r o u g h o u t  t h e  w h o l e  r e m i s s i o n  - L n d u c L - i o n  p h a s e .  T h e  r e s u l t s
o f  u h e  r e n a l  f u n c L i o n  s l u d j e s  o n  d a y  l ,  2 l  a n d  7 3  r v e r e  c o m p a r e d  w i t h  L h o s e
o b t a i n e d  i n  t h e  p a t i e n t s  t r e a t e d  w i t - h  C D D P  o n l y  a n d  i n  a  g r o u p  r e c e i v i n g
CDDP +  cap top r i l .  I n  t he  ve rapam i l  g roup  t he  l n i t i a l  dec rease  i n  ERPF  was
no t  f ound ,  and  t he  l a t e r  phasc  reduc t i on  o f  ERPF  reduc t i on  r vas  l ess
compared  r v i t h  t ha t  o f  t he  pa t i en t s  r ece i v i ng  CDDP.  l l o i , r eve r ,  t h i s
d i f f e rence  i { as  no t  s l gn i f i can t  and  t he  u l t lma te  GFR dec rease  cou ld  no t  be
p reven ted .  The re  v /e re  no  d i f f e rences  be t r veen  t he  ve rapam i l  and  t l - i e
c a p t o p r i l  g r o u p .
I n  chap te r  6  we  have  desc r i bed  t he  resu l t s  o f  r ena l  f unc t i on  s tud ies
pe r f o rmed  i n  pa t i en t s  t r ea ted  w i t l - r  sp i r op la t i n  (T r r *0 -6 ) ,  a  p l a t i nun
c o n t a i n i n S  a n a l o g  w l i i c h  w a s  r e , c e n t  l y  i n v e s L i g a L e d  i n  p l r c s e  I  I  s L u d i e s .
Bes ides  t he  measu remen t  o f  G I rR ,  ERPF  and  FF ,  t he  u r i na r y  exc re t i ons  o f  / ]
q i n r n ^ r ^ h " r i ^  
- i  N - a c e L y l - / 3  D - g l u c o s a m i n i d J s c  ( N A C )  w e r e  a l s o  m e a s u r e d2  " " ' '  -  /
du r i ng  and  a f t e r  t he  l n i t l a l  TNO-6  i n f us i on .  Fu r t he r ,  GF l t  and  ERPF  r , r e re
d e f e r n i n e d  o n  d a y  2 l  ( b e f o r e  L h e  s e c o n d  T N O - b  i n [ u s i o n ) .  D u r i n g  a n .  . , , ' - e r
t he  i n i t i a l  TNO-6  i n f us i on  t he re  was  a  dec rease  i n  E I IPF  t oge the r  w i t h  an
inc rease  l n  FF .  i , i o reove r ,  l n c reases  i n  r e l a t i ve  / J .  n l r c rog1obu l i n  and  NAG
e x c r e t l o n  w e r e  f o u n d  i n  t h i s  p e r i o d . 0 n  d a y  2 1  t h e  G F R  w a s  d e c r e a s e d  t o
7 . 5 7 , .  T N 0 - 6  L h e r e f o r e  s e e m s  L o  b e  p o L e n L i a J - [ y  n e p h r o L o x i c  o n  v a r i o u s
leve l s  i n  t he  k i dney ,
t n  c l - r ap te r  7  a  f a ta l  case  i s  desc r l bed  o f  a  pa t i en t  p re t r ea ted  w i t h
CDDP,  who  deve loped  acu te  r ena l  f a i l u re  du r i ng  t r ea tmen t  w i t h  T I ' iO -6 .  The
h i s l o n a l h o l o . i c n l  f i n d i n o s  i n  f h e  k i d n c v s  a r e  d e s c r i b e d  a n d  i L  i s  s t r e s s e d
L h a L  n e w  " n o n - n e p h r o t o x i c  p l a L  i n u n r  a n a l o 3 s "  i n  C I j D P  p r e L r e a L e d  p a L i e n t s
shou ld  be  used  w i t h  cau t i on .
I n  conc lus i on ,  we  f ound  l n  t he  s tud ies  t he  ev i dence  f o r  a
h a e m o d y n a m i c a l i y  r e l a t e d  n e p h r o t o x i c i L y  o f  C D D P ,  e x p r e s s e d  b y  a n  - i n i L i a I
f a l  I  i n  E R P F  f o l  l o w e d  b y  a  d e c r e a s e  o f  C F R ,  o c c u r r i n g  e v e n  d u r i n g  L h e
[ - i r s t  C D D P  i n f u s i o n .  T h e r e  i s  c u m u ] a L i o n  o f  n e p h r o L o x i c i L y  a f t e r  I
c i s - p l a L i n u m  c o n L a i n i n g  c h e m o t h e r a p y  c o u r s e s .  h ' e  w e r e  n o L  a b l e  L o  p r e v e n t
o r  t o  a l l e v i a t e  L h e  u l L i m a L e  n e p h r o t o x i c i L y  b y  u s i n g  c a p L o p r i I  o r
" ^ - ^ - ^ . . r r  ^ 1 ' L ^ " ^ L  t h e  i n i t i a l  r e d u c t i o n  o f  E R P F  c o u l d  b e  p r e v e n t e d .'  d r L i l u u t s , l
T h e r e f o r e ,  w e  p r o p o s e  L h a L  L h e  c a u s e  o f  c i s p l a L i n  n e p h r o t o x i c i L y  l s
m u l L i f a c t o r i a l ,  B e s i d e s  v a s c u l a r  c h a n g e s ,  t u b u l a r  d a m a g e  o c c u r s .  _ [ t  s e e m s
t h a t  L h e  p r e v e n t i o n  o f  L h e  i n - t L i a I  h a e m o d y n a r n i c a l  c h a n g e s  i n d u c e d  b y  L h e
adm in i s t r a t i on  o f  CDDP,  does  no t  l ead  t o  a  r educ t l on  o f  t he  u l t i na te  l oss
i n  r ena l  f unc t i on .
T n  I u t u r e  i n v e s L i g a L i o n s  i t rn ight be  use fu l  t o  p reven t
c i s n l ; r f i n - i n r l r r c e d  n e n h r o l o v i c i l v  v i t h  d r u o q  i n l o r f e r i n o  w i t h  t h n  n n t r l r e  n f
c i s p l a t i n  i n  t h e  t u b u l a r  c e 1 1 s .  D r u g s  l i k e  t h l a m i n e ,  t o l a z o l i n e  a n d
c j .me t i d i ne  dec rease  t he  accumu la t i on  o f  c i sp l a t i n  i n  t ubu la r  ce11s  i n
v i t . r o .  R e c e n t l y ,  q u i n i n e ,  a l s o  a n  o r g a n i c  c a L  i o n  L r a n s p o r L  i n h i b i L o r ,  w a s
; r b l c  L o  r c d u c e  t h e  L u b u l a r  n e c r o s i s  a n d  L h e  l o L h a l  i L y  b ;  c i s p l a L l n  i n  t h e
c h i c k c n !  I t  m l g h t  a l s o  b e  u s e f u l  t o  s t i m u l a t e  t u b u l a r  b i o t r a n s f o r m a t i o n  o f
c i s n l ; r t  i n  I o  n o n - t o x i c  n e t a b o l  i I e s  w i t h  d r r r c s  l i k e  p l u L r L h i o n e  a n d' . " 1 ' . - - . . 6 '
m e L l ) i o n i n c .  B o t h  d r u g s ,  h o l e v e r ,  l l s o  i n f l u e n c e  t h e  c i s p l a t  i n  a n t i - t u m o u r
. r c t i v i t y .
l n  v i e r v  o f  ou r  s t udy  p resen ted  i n  t h i s  t hes i s  i t  seems  wo r thwh i l e  t o
i n v e q l  i o a l e  t h c  n r o t e c t i v e  e [ [ e C I  o f  a  C o m b i n a t i o n  O I  d r r r c s -  o n p
p r c v c n t i n 3  c i s p l a L i n - i n d u c e d  h a e n o d y n a m i c a l  c h a n 3 e s  a n d  o n e  i n t e r f e r i n g
w i t h  L h e  u p L a k e  ( o r  b i o L r a n s f o r m a t j o n )  i n  L u b u l a r  c e l  l s .
\ e x f  l o  n r e v e n l  i v e  s l r r d i e s  w i l h  n h a r m ; c o l o c i e a l  2 o o n l q  i n  r c d r r e i n or '  '  ' '
c i s p l a t i n - i n d u c e d  n e p h r o t o x i c i t y ,  i n  t h e  f u L u r e  m o r e  p l a t i n u m  c o n L a i n i n g
d n r l o g s  w i L l  b e  d e v e l o p e d .  T h e  p l a L i n u m  a n a l o g  T N O - 6 ,  i n i t i a l l y  i n t r o d u c e d
; r s  r  l e s s  n e n h r o f o x i ^  ^ ^ - - '  ' ^  r  - ' - -  ^ n  f o u n d  t o  c a u s e  r c n a l  f o v i c i f v- - . . . L  d u r i l L r  w o -  i d L s l  U I L  l U u l l u  L U L d U > q  , ! r ' u ,  L v ^ r L t L J
comparab le  a t  l eas t  t o  CDDP.  The re fo re  r ena l  f unc t i on  s tud ies  w i t h
e x o g e n o u s l y  a d m i n i s L e r e d  r e d i o i s o t o p e s  r n i L l  a l w a y s  b e  n e c e s s a r y  w i L h  n e w
^ - ^ r ^ ^ ^  ^ . . ^ L  
. l ; - - - i - ^  I  1  ^ , . ^ l ^ h , , r - n ^  , l i ^ - r h ^ - , - t ^ t o  n l r t i n n m  [ Td l r r  ! u 6 r  r u L l r  d 5  L  r > - u r d r u i l f u E - r ,  r -  L I L i u u u L d l r c  q  r ( d r  u u x y l d
(CBDCA; ^ - - L ^ - l  ^ F i  ^ .L o r  u w P r a L r r r , J |1-8) , n i c - r l i . h l ^ r ^ t r ansd ihyd roxy
b i s - i sop ropy lam ine  p l a t i num IV  (C l l IP ;  J i , 1 -9 )  ( f l g .  1 )  and  o the rs  t o  f o11o r , r .
TNO-6
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